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ºthe secret to having students succeed on the
Putnam Exam is the three Cs: classify, conquer,

Putnam, Pizza &
Problem Solving

and complete.

Andrew J. Bernoff & Francis Edward Su
Harvey Mudd College

O

k, here’s a difficult question for
youºhow can you get roughly
10% of the student body at your
college to get up early on a Saturday and
spend six hours working on an incredibly difficult exam for which many will
get a score of zero?
While we don’t have a complete
answer, we have seen this happen each
of the past several years at Harvey Mudd
College with the nationwide contest
called the William Lowell Putnam
Mathematical Competition, that motherof-all-math-exams which makes all
other math exams seem trivial. The
“Putnam Exam,” as it is known, derives
its character from the unique blend of
problem-solving skills that it requires, as
well as easy-to-state problems that are
actually quite doable if you look at them
in just the right way. For the past six
years we have coached a Tuesday
evening problem-solving seminar that
prepares students to take the Putnam
Exam each December, and we can tell
you a few of the tricks that we’ve
learned along the way to keep our seminar fun and engaging.
The biggest secret appears to be
pizza. Of course, this is true for many
student events—free food is always a
big hit. However, for our problem-solving seminar, it sends the message that
this is not a regular class but a chance to
have some fun. About fifty to seventy
people show up each Tuesday.
A second consideration is format; we
try to mix things up a bit for the hour
and a half session. First, one of us pres8 SEPTEMBER 2004

ents a five-minute introduction on the
subject du jour—whether it be “Peculiar
Properties of Polynomials” or “Deduction by Induction.” Then we hand out a
problem set on the subject, with four or
five problems carefully chosen so that
everyone can find something challenging, but doable. Usually one of the problems is a Putnam problem. Moreover,
we always throw a problem in that is
completely different and fun, such as
showing that Passion does indeed have a
square root, by solving the cryptarithm
PASSION = KISS.
We encourage the students to work in
small groups (and, in fact, more than one
romance has bloomed in the seminar).
Pizza arrives about half-way through,
catered by the campus dining hall; we
make an arrangement with them to trade
student meal card credit for this pizza,
so students have the option to have dinner at our seminar instead of the dining
hall. After a short break to get a plate of
pizza, students are then encouraged to
present their solutions (while others
chow down).
The key to the presentations is making students feel that getting up before a
room full of their peers and presenting a
solution is both a positive and fun experience, even if their solution leaves some
room for improvement. We, as coaches,
play the role of talk-show hosts: listening intently but keeping things light, and
asking questions that the audience is
afraid to ask, to ensure that everyone
understands what the presenter is trying

to say. Sometimes we suggest alternative approaches, but we are always
affirming speakers in what they have
done and what great insights their solutions may suggest.
A few years ago, we realized that for
some of our more mathematically
mature students, our problem-solving
seminar wasn’t sufficiently challenging.
To address this we split the seminar into
two parts: “Putnam Classic” and “Putnam TNG” (The Next Generation—a
reference for the trekkies among us).
The problem sets we developed for Putnam TNG consist entirely of former Putnam problems, but each week is focused
on a particular subject or problem-solv-

Natalie Hudson presents a problem to
pizza-packing Putnam people.
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ing technique. We require a little bit of
outside work for Putnam TNG; to
attend, students must have worked at
least one of these problems in the week
before (which they should be ready to
present to the group). Students move
back and forth between the two seminars
that run simultaneously, depending on
whether or not they have had time to
attack that week’s problem set.
As for the actual competition, we
believe the secret to having students succeed on the Putnam Exam is the three
Cs: classify, conquer and complete.
First, students should look at the problems and try to classify them by the
methods needed to attack them—deducing that a problem is susceptible to the
Pigeonhole Principle or Strong Induction is often half the battle. Once a student has figured out which problem she
wants to attack, it is time to conquer it—

that is, scratch out the solution and convince oneself that all the loose ends have
been nailed down. Finally, and perhaps
most importantly, she needs to complete
the problem; write out a carefully worded, neatly written and well-organized
solution. We tell students it is better to
nail down a single problem completely
than to turn in multiple half-baked solutions. (For confirmation of this recommendation see page 5.)
On the day of the exam, we provide
pastries and orange juice for students as
they sit down for the exam. Lunch time
at the dining hall is a free-for-all discussion of who got what problems. By the
end of the day, everyone is exhausted,
but we can usually coax students into
writing up some of the solutions for our
Putnam bulletin board. Students like to
visit this board throughout the year,
either to re-live their Putnam experience

or to wistfully ponder whether they will
take it next year!
Finally, we like to give students a
souvenir of their grueling time together.
To commemorate a particular exam, we
create mugs emblazoned with a graphic
associated with one of that year’s Putnam problems, and give them to all students who have competed that year. Students like to collect each year’s edition,
and it gives them a nice reminder of a
Saturday spent challenging themselves
with twelve truly vexing math problems.
Our seminar accomplishes several
goals. It gives students a chance to survey a variety of mathematical topics,
learn problem-solving skills, and practice mathematical writing and presentation in an enjoyable social setting. We
like to think that the fun of doing math
in this way is the big draw, but of course,
it could be the pizzaº
■

A collection of problem solving resources is available at www.math.hmc.edu/putnam
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and frown to my red zero in the corner.
Maybe that will liven things up down
the hall where a couple of assistants are
entering all the scores into huge spreadsheets and double-checking them.
Friday, 10:46 a.m. I lean back in my
chair and prop open yet another folder.
It’s filled with eraser dirt, which spills
out onto my lap. An occupational
hazard.
Friday, 11:03 a.m. We finish grading all
the solutions for A-5, as my grading
partner and I load-balance our final
stacks so we finish at the same time.
Some others have finished their problems before us and have been assigned
to help out on other problems. But first,
I’ll clean up and turn in our criteria for
partial credit, along with some techniques that make grading certain types
of solutions easier.

Friday, 11:10 a.m. We are assigned to
A-1, where the need is greatest. It asks
for a count of certain partitions of a positive integer. One of the two initial
graders of this problem gives us a quick
tutorial on techniques and common pitfalls. He’ll be kept busy the next few
hours as a consultant to the several
graders now working on the problem.
Friday, 11:15 a.m. Alexanderson visits
each team of graders, soliciting someone to regrade. All the papers for the top
teams and the top individuals get a
second look, a process called “regrading.” This accomplishes two purposes.
First, the numerical score on the folder
is checked against a final copy of a
spreadsheet with all the scores, providing a double-check on the data entry.
But more importantly, it allows for one
grader to consistently apply the awarding of partial credit to all the top
competitors and to apply any lessons

learned later in the grading session to
papers graded earlier.
Friday, 1:40 p.m. I get a paper written
in red, green, and black ink. I ask
Klosinski what color pen I should use to
write the score.
Friday, 3:00 p.m. A student writes,
“What did one math book say to the
other?” “Boy, we sure have problems.”
Friday, 4:10 p.m. My plane departs at
6 p.m., so I say goodbye to everyone and
Klosinski gives me a ride to the airport.
Almost all the problems are finished and
with the full group working on just A-1,
they’ll be finished within the hour, so I
don’t feel too guilty leaving a little early.
Friday, 7:57 p.m. My plane touches
down back at Sea-Tac Airport. And I’ve
finished grading my freshman seminar
final exams on the plane ride home. ■
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